data were used to investigate factors affecting intrahousehold food distribution. The discrepancy score and the ratio of food share to energy share were used to describe food distribution within households. Findings indicated that, in most cases, males had a higher proportion of nutrient intake than females, particularly in the young adult group where men presented with a higher discrepancy score than women for energy and all nutrients observed. The food and nutrient distribution tends to be more favourable to the middleaged group, although the youngest group, while accepting relatively smaller amounts of cereals, ate much bigger amounts of meat, dairy products and fruits. Household members with higher incomes are more favoured in terms of food consumption and nutrient intake. Household leaders accepted a higher share of energy and nutrients in comparison with other members of the household across all age and sex groups. Administrators and people working in service or trade industries in rural areas are favoured in terms of food distribution relative to farmers and manual workers. Well-educated people accepted a better food allocation than others and those in employment received more nutrients than the unemployed. The 'contribution rule' (individuals who make a greater contribution to the family receive a larger share of the family's food) is discussed and deemed to be applicable in explaining the discrepancy in food distribution and nutrient intake among household members.
Introduction
It is important to understand intrahousehold food distribution in a community in order to ensure that nutritional intervention programmes are ultimately successful in decreasing the prevalence of malnutrition and improving the nutritional status of the inhabitants. Few studies have been undertaken in China in this field. The present paper is based on the analysis of data collected in 1991 and 1993, in the second and third rounds of the health and nutrition survey of China. It aims to investigate the situation of intrahousehold food distribution in eight provinces, namely Liaoning, Jiangsu, Shandong, Henan, Hubei, Hunan, Guangxi and Guizhou. Data were collected on household situation, diet, anthropometry measurements and community situations.
Methods
The sample was drawn up using a multi-stage stratified random cluster process, as described elsewhere. 1 Data analysis was performed with SAS version 6.12 (SAS Institute, Cary, NC, USA) and general linear models (GLM) and NPAR1WAY nonparametric test were applied to compare differences between groups.
Two indices were adopted for analysis. These were the discrepancy score (DS) 2 and the ratio of food share to energy share (FS/ES). 3, 4 These are defined as follows.
where X is energy or one of the nutrients and RDA is the recommended daily allowance. The DS is the difference between the percentage of energy or a nutrient that the person consumed and the percentage that he or she should have consumed. A negative score indicates that the person has consumed less than his or her share; a positive score indicates that the person consumed more than his or her share, regardless of the overall amount ingested.
A score for FS/ES < 1 indicates that food A distributed to an individual is less than his or her share, > 1 indicates that food A distributed to an individual is more than his or her share and FS/ES = 1 indicates that food A distributed to an individual is equal to his or her share.
Results

Characteristics of the sample
The sample consisted of 5900 males (49.3%) and 6064 females (50.7%) in 1991 and 5968 males (49.6%) and 6068 (50.4%) females in 1993. The sex composition was very similar in the two rounds of the survey. The proportion of people below 18 years of age in 1991 and 1993 was 31.2 and 29.4%, respectively. The proportion of people aged over 60 years in 1991 and 1993 was 10.2 and 11.5%, respectively. The age distribution of the sample, shown in Table 1 , is similar to that of the Chinese population.
The proportion of farmers in the sample declined from 60.1% in 1991 to 55.2% in 1993. In contrast, the proportion of people working in trade or services rose from 8.7% in 1991 to 11.6% in 1993 ( Table 2 ). Perhaps this was because an increasing number of peasants moved from farming to rural industry or commerce as a consequence of the development of the rural economy. 5 The distribution of the educational level of subjects aged 18-60 years is shown in Table 3 . The proportion of those who only attended primary school decreased from 44.3% in 1991 to 25.0% in 1993, while the proportion of people who attended junior and senior school increased. The average income increased markedly between the two survey years and there was a noticeable difference between rural and urban incomes. In 1991, the average annual income was 2343 ± 1835 yuan per capita in urban areas and 1571 ± 1646 yuan per capita in rural areas. By 1993, these figures had risen to 3209 ± 3130 yuan per capita and 1999 ± 2595 yuan per capita, respectively.
Food distribution by age and sex
The following analysis differentiates between urban and rural populations. Subjects were categorized into six age groups, as shown in Table 1 , and were also subdivided into male and female groups within the same age groups. As shown in Tables 4 and 5 , the 45-59 years age group, as a whole, had positive DS for energy and all nutrients, except for a small negative value for retinol. This indicates that, within the household, this group consumed more food than they should have. All younger groups had negative DS for protein. The 18-44 years age group consumed the lowest proportion of energy in both urban and rural areas. However, the oldest age group consumed the highest energy share, which was much greater than the share they should have had based on their energy requirements. The youngest age group consumed a rather low proportion of the major nutrients but had quite a high share of retinol. The overall picture of DS by age is similar in urban and rural areas and in both the 1991 and 1993 surveys.
There are significant sex differences in DS values for energy and nutrients in all but the 0-4 age group (Tables 4,5) . In most cases, males had a better nutrient allocation than FS/ES (food A) = Individual intake of food A/household intake of food A Individual energy intake/household energy intake females. This is particularly noticeable for the 18-44 years age group, where men present a higher DS than women for energy and all nutrients in both urban and rural areas, and in both the 1991 and 1993 surveys. This is also true for the 45-59 years age group in the urban population in for these two survey years. Figure 1 uses the DS for protein as an example to illustrate the disparity in nutritional allocation among different age, sex and area groups.
The results for FS/ES showed that the two youngest age groups consumed a smaller proportion of cereals and vegetables than the older age groups, but a much higher proportion of fruits, meats and dairy products. Women ate more beans, vegetables and fruits than men in almost all age groups in the urban population, but this pattern did not hold in rural areas. Males were given more meat than females in most age groups, particularly in rural areas. This sexual discrepancy in food distribution is less obvious in the urban population and does not hold true for the younger and the elderly age groups in the 1993 survey (Tables 6-9) .
Food distribution and household leadership
Household leaders are often the main income earners in families. In some cases, the household leader was also the person who distributed food within the household. The 1993 survey showed that males take the leadership in 73.4% and 88.7% of households in urban and rural areas, respectively. Males younger than 45 years of age accounted for the leadership of 30.2% of households in urban areas and 48.8% of households in rural areas. Males aged 60 years and over accounted for 23.4% of household leadership in urban areas and 12.1% in rural areas. Females aged 60 years and over were leaders of 11.6% of households in urban areas and 3.2% of households in rural areas. Tables 10-12 show the DS for energy and nutrients and also FS/ES for groups between household leaders and nonleaders for a given age and sex group.
Leaders in urban households consumed a higher share of energy and all nutrients except retinol; this was true for both males and females and in the younger and older age groups. In general, rural household leaders also consumed a higher proportion of energy and nutrients, although the older male group had a lower score for energy and the younger female group had a lower score for vitamin C.
The disparity between leaders and non-leaders regarding the allocation of food groups is not so marked as for the DS. Rice and wheat were equally allocated to leaders and nonleaders in all four groups in urban areas and non-leaders consumed a slightly higher share in the four groups in rural areas. Male leaders consumed a lower share of dairy products in both urban and rural groups. Female leaders consumed a higher share of dairy products in urban areas but a lower share in rural areas. Non-leader females are in a better position with regard to the distribution of fruit and meat (Tables 11,12 ). Table 13 shows the income groups, while Table 14 shows the distribution of DS for energy and nutrients by income tertile in urban and rural populations. Income is counted as the per capita average annual income of the household based on the 1993 survey. The high-income group presented a higher DS for protein, calcium and iron in urban populations and for those nutrients plus retinol in rural populations. Cereals are evenly distributed in the three income groups in both urban and rural populations. There are no clear trends linking income with FS/ES for food groups. The FS/ES for beans is associated with income in rural areas, but not in urban areas. The medium income group consumed more vegetables and dairy products in urban areas and more fruits in rural areas. The low-income group had the highest ratio for fruits in urban areas and for meats and dairy products in rural areas (Tables 15,16 ).
Food distribution and household income
Food distribution and occupation
The survey showed that, in rural areas, administrators had the highest DS for energy and all nutrients in comparison with those in other occupations. In urban areas, administrators had the highest score for energy and all nutrients except retinol, for which they had the lowest score. People working in trade and services were treated well with regard to energy and protein in general and in particular with regard to vitamin C and retinol in rural areas in comparison with farmers and manual workers. Rural farmers consumed an inadequate share of protein, calcium and vitamin C, while manual workers had the smallest share of energy in both urban and rural areas (Table 17) . Table 18 shows the FS/ES for people of different occupations in urban areas. Rice and wheat were equally distributed, the ratios varying from 0.99 to 1.01. Administrators and people working in trade and services had higher FS/ES for beans, fruits and meats. The results were similar in rural areas.
Food distribution and education level
As shown in Table 19 , the DS for protein increases with education level. That increase is more regular among the rural population than in urban areas. In general, well-educated people with a college-level education and above consumed a higher share of energy and of some other nutrients.
The FS/ES analysis also showed that cereals are evenly distributed among groups with different educational levels. People with college-level education had a higher ratio for vegetables in urban areas and for beans and meats among the rural population.
Food distribution and employment
Non-employees are in a disadvantageous position with regard to food distribution, as shown in Table 20 . They have lower DS for protein, calcium, iron, vitamin C and retinol, although they have a higher score for energy. This may be interpreted as saying that non-employees consumed a poor diet but were not short of staple food.
Discussion
Sex disparities in intrahousehold food distribution have been indicated in many studies. 6,7 Nelson 8 found that nutrient intake as a proportion of the RDA was higher for males than females. Based on a study in Nepal, Gittelsohn 9 concluded that males accepted a preferential food allocation.
The present study shows similar results for China. Males had a better food supply than females in almost all age groups, except the youngest (0-4 years). The FS/ES is higher for females for beans, vegetables and fruits, but food of animal origin is disproportionately given to males. In general, intrahousehold food distribution is in favour of males.
These results clearly reflect the traditional Chinese way of thinking, particularly in the rural population. It is usually accepted that a man should be the leader of the family and should be responsible for supporting the family, while women should be responsible for housework and bringing up the children. Males often have the choice of food prior to food being offered to females in the family. Age is also an important factor influencing intrahousehold food distribution. Nelson 8 stated that intakes of energy and most nutrients by adult males, boys aged 0-10 years (and girls under 5 years of age) were more adequate than the intakes of other groups according to the RDA standard. The present study shows that, in China, middle-aged adults (45-60 years) are in the best position with regard to food distribution. Males aged 18-44 years also consumed a higher proportion of protein, calcium and vitamin C than other groups. The DS for most nutrients was lowest in children aged 0-4 years. However, in terms of FS/ES, the 0-4 years age group presents the highest figure for almost all food groups except for staples. The reason may be that foods of animal origin, such as meat, fish and eggs, are preferentially allocated to this age group, but insufficient amounts of staple foods are consumed at the same time. Staple foods, cereals in the case of China, contain plenty of energy and protein, as well as many other nutrients. The quantity of nutrients that the 0-4 years age group gains from the greater share of animal food is not enough to compensate for the potential loss of nutrients resulting from an insufficient intake of staples. Therefore, the total intake of energy and most nutrients was lower in the 0-4 years age group than in other age groups. The particularly high FS/ES for dairy products in the 0-4 years age group group is likely to be due to the fact that the majority of Chinese view milk as a baby food. In addition to milk and milk powder, few dietary products are consumed in China. Engle and Nieves 2 observed that, in Guatemala, the proportion of energy intake to RDA for children aged 1-5 years was lower than that of others during mealtimes. Nevertheless, when energy input from snacks was included, no significant differences by age were found. What should be emphasized here is that nutrient intake from snacks must be taken into account when assessing the nutritional status of children. 10, 11 However, all foods consumed by household members over a period of 3 days were included in the current analysis. Therefore, the finding that young children have an inadequate share of food should be considered as real and as possibly being a risk factor for their health.
The household leader usually enjoys better food allocation than other members of the household. Engle and Nieves 2 found that male heads of households consumed a relatively higher proportion of the family's protein, while female heads of households consumed a relatively higher proportion of the family's calories. The present study found that both male and female household leaders received relatively more protein and energy in both urban and rural areas. In rural households, leaders of families also had a higher share of protein and a slightly higher share of energy in three of the four groups. The allocation of other micronutrients also indicated that leaders are in a much better position than other members.
Administrators had a better food allocation than manual workers and farmers. This is associated with their steady and higher income. People working in trade and services in rural areas also appeared to be favoured with regard to food distribution. The reason may again be their higher income in comparison with farmers and manual workers.
Household members with a higher educational level are likely to receive better food allocation. Furthermore, the higher the educational level, the higher the individual income and Table 10 . high-income individuals are likely to make greater contributions to the family. Therefore, they are more likely to be favoured in terms of food allocation. There are two hypotheses for explaining intrahousehold food distribution. One is the 'contribution rule' (i.e. individuals who make greater contributions to the family receive a higher percentage of the family's food). The other is the 'needs rule' (i.e. those who are considered to have greater needs receive a higher proportion of the family's food). Most studies have suggested that the contribution rule may be a better predictor of the food distribution in reality. 2 Household members with earnings are more likely to be more favoured than those without earnings. The former will have a better chance of choosing food at meals. They often eat first, obtaining sufficient food to ensure that they maintain their capacity for earning money or working to provide the food supply for the family. [12] [13] [14] Villasenor Favella 15 found that, in the Philippines, girls who earned money obtained more food than girls who did not. Kennedy 16 also found that individual energy intake increased with increasing income. The present study found that high-income groups are favoured with regard to nutrient intake. This may indicate that the contribution rule is more applicable than the needs rule in explaining the pattern of intrahousehold food distribution in China. The sex disparities and the advantage of household leaders, the middleaged group and employees could all be explained by this rule. Employees had a higher DS for most nutrients than nonemployees, but a lower DS for energy. The reason could be that people aged 60 years and over had a very high DS for energy and the majority of this group were categorized as non-employees. In contrast, farmers have a low DS for energy and they composed a large proportion of the employee group. A combination of these two factors resulted in a higher energy allocation to the non-employee group.
The DS and FS/ES were used to describe food distribution within the family. The FS/ES ratios could have been used to describe both food allocation and nutrient allocation, but they did not take account of RDA standards for different nutrients when assessing nutrient allocation, so the results may have been unreliable. Therefore, the FS/ES ratios were used to assess the distribution of different kinds of foods while the DS was used to describe nutrient distribution. Many studies have shown that food distribution is closely related to dietary and nutritional status.
One important goal of studying intrahousehold food distribution is to ensure that nutritional programmes and poverty alleviation policies are successful in improving the nutritional status of people in poor areas and in increasing the health level of people. It has been argued that food scarcity exacerbates existing disparities in intrahousehold food distribution. 13, 17 Therefore, the focus of study should be the population living in poor areas in China. It is of great importance to understand intrahousehold food distribution in these regions in order, finally, to eliminate poverty in China.
The present analysis explored factors affecting intrahousehold food distribution at the individual level, but it only covered a small part of this area of research and was only based on data collected in a limited geographical area. More work is needed to allow for a better understanding of intrahousehold food distribution in China.
